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Background
To report the prevalence of age-related cataract (ARC) in the Jingan district of Shanghai and analyze the risk factors for ARC.
Methods
During March to June in 2010, a cross sectional study was conducted in a community selected by stratified cluster sampling in the Jingan district of Shanghai. Residents aged 40 and older were recruited and investigated by questionnaire and ophthalmic examination.
Results
A total of 2894 subjects aged 40 years and above were included in our study. 948 people (32.8%) were diagnosed with cataract including 845 with bilateral cataract and 292 with moderate and severe visual impairment (low vision). There were significant differences in the risk of cataract among different age groups and genders. The multivariable Logistic analysis suggested that the prevalence of cataract increased with age. Persons at lower risk for ARC were those with higher education status (OR=0.722), with refractive error (OR=1.352), and those who used computers for 3-8 hours every day (OR=0.592).
Conclusion
Age, refractive error, education level and daily time of using computers have a certain correlation with ARC.
Background
According to the report of the World Health Organization, cataract is the leading cause of visual impairment in the world, accounting for most of blindness (51%). [1] China has entered into an aging society and Shanghai is the city with the highest degree of aging in China. It is estimated that in 2010, the population aged 60 and over was 3.4697 million (15.07%) in Shanghai, based on the statistics of the sixth national census. Due to the trend of an increasingly aging population, the incidence of age-related cataract (i.e. senile cataract) has increased significantly in China, which has seriously affected the physical and mental health and quality of life of patients. Therefore, senile cataract has become an important public health problem in China. There is a wide range of possible risk factors for age-related cataract (ARC), including increasing age, ultraviolet B exposure, smoking, drinking, estrogen, steroid hormone, antioxidant, diabetes, hypertension and body mass index. [2] This report was an exploration of the relationship between ARC and potential risk factors.
Methods
Study population
Jingan District is located in the center of Shanghai, covering an area of 7.62 square kilometers. In the sixth national census, the permanent population of the district in 2010 was 246788. Residents aged 40 and older in a community of a street in Jingan district were enrolled in this study. All the participants were informed of the purpose and contents of the investigation in detail and signed the informed consent form before enrollment in the study.
All the subjects were investigated with demographic details and medical history including eye diseases and eye symptoms by questionnaire. In addition, the living and working conditions were also collected in this survey. Ophthalmic examination included measurements of presenting and best corrected visual acuity (BCVA), and external and anterior segment examination at the slit lamp biomicroscope.
Diagnostic criteria
Presence of cataract was investigated through evaluation for cataract symptoms and 4 clinical signs. Cataract was defined using diagnosis criteria in the following instances: lens opacities; aphakia eyes or eyes with intraocular lens after cataract surgery; pinhole vision < 0.7, excluding low vision caused by other eye diseases. Either the patients with unilateral cataracts or with bilateral cataracts were recorded as cataract patients.
Using WHO criteria, visual acuity was categorized as follows: normal vision (BVCA ≥20/63), bilateral low vision (BCVA <20/63-≥20/400 in the better eye) and bilateral blindness (BCVA <20/400 in the better eye). [3] 
Statistical analysis
Statistical analysis was carried out using SPSS, v 17.0 (IBM/SPSS, Inc., Chicago IL).
We used t-test, chi-square test to analyze the univariate association of each risk factor with cataract and multivariable logistic regression to access the independent associations for each risk factor. Odds ratios (OR), and 95% confidence intervals (95% CI) were presented and differences were considered statistically significant when P < 0.05. Table 1 shows the baseline characteristics of participants in this study. A total of 2894 people were recruited, of which 1056 (36.5%) participated in the study were male and 1838 (63.5%) were female. The oldest was 98 years old and the youngest was 40, with an average age of 62.9 ± 10.8 years. Except for three Hui people, the rest were Han. 78.6% (2275) of the participants were married, followed by 404 (14.0%) people who were widowed. The majority of participants (64.7%) completed the secondary education only, while 20.8% of them were illiterate or completing primary education only, and 14.5% of them had college education. The number of people who did not use computers and air conditioners every day was 1987(68.7%) and 2401(83.0%) respectively, suggesting that there was only a small number of the elder people who used computers and air conditioners. On the contrary, only a few people did not watch televisions every day. The number of people who watched TV within 8 hours every day accounted for 93.6%. People who were smoking and drinking accounted for 16.3% and 13.9% respectively. There were 1104 participants (38.1%) with hypertension and 386 (13.3%) with diabetes. Nearly half of the subjects had ametropia. 
Results
Baseline characteristics of the subjects
Epidemiological characteristics of cataract
The prevalence of cataract by age groups and gender was shown in Table 2 . Among the 2894 individuals who enrolled in the study, 948 (32.8%) were diagnosed with cataract including 845 adults with binocular cataract and 103 adults with monocular cataract. The prevalence of cataract in adults 60-69 years old was 29.9%, about 6 times of that in adults 6 40-49 years old (5.0%), and the prevalence of cataract in adults 70-79 years old was 12.9%. There was significant difference in the prevalence of cataract among different age groups (Χ 2 = 629.5, P < 0.001). The prevalence of cataract in men and women was 33.1% and 32.5% respectively, while no significant difference was found between different genders (Χ 2 = 0.113, P = 0.737). 
The distribution of visual acuity
Among the 2894 subjects who underwent ophthalmic examination, 2884 were examined for bilateral visual acuity and 10 could not provide reliable visual acuity answers because of various reasons (Table 3 ). There were 2577 people with normal vision, 292 with low vision, and 15 people with bilateral blindness, accounting for 89.4%, 10.1% and 0.5% 7 respectively.
Among the subjects 40 to 49 years of age, 93.3% of the people had normal vision and only 6.7% had low vision. With increasing age, the number of people with normal vision decreased gradually. Among the adults 80 years of age or older, the people who had normal vision and low vision accounted for 72.0% and 27.6%, respectively. There were significant differences in the distribution of visual acuity among different age groups (Χ 2 = 84.420, P < 0.001).
The number of people who had normal vision, low vision and blindness in men accounted for 91.4%, 8.3% and 0.3% respectively, compared to that in women for 88.2%, 11.1% and 0.7% respectively. The differences in the distribution of visual acuity between men and women were significant (Χ 2 = 7.696, P = 0.021) 
Risk factors for cataract
The risk factors for cataracts were evaluated by univariate and multivariable analysis ( Table 4 ). The result of univariate regression showed that the increasing age was associated with higher odds of having cataract, which was similar to the result of multivariable regression. The risk of cataract increased 11.6% (95% CI, 10.6%% -12.6%) when age increased every year. There was no significant difference in the risk of cataract 8 between men and women (OR = 1.121, 95% CI: 0.891% -1.411%). The risk of cataract was approximately four times (95% CI: 2.272% -5.459%) higher in the widowed than in the unmarried. However, after adjusting for age, the risk of cataract was significantly reduced in the widowed. No significant difference was found between the widowed and the unmarried, which may be because the widowed were generally older than the other.
The results of univariate regression analysis showed that those completing secondary education and above had lower odds ratios compared to those who were illiterate or completing primary school only. Although the difference between people with secondary and primary school education was no longer significant after adjusting for age, the risk of people with college education was lower than those with primary education (OR = 0.722, 95% CI: 0.537% -0.972%). Based on the multivariable analysis, there was no obvious association between the education level and cataract.
Using univariate analysis, the risk of cataract was lower in people who used computers every day than in people who did not use computer. The risk of cataract in people who used computers every day for 3-8 hours after age adjustment was 0.592 times higher than that in people who did not use computers. There was no significant association between the daily use of television and the risk of cataract. Although not statistically significant, the risk of cataract was lower in people who used air conditioning every day than in people who did not.
Using univariate regression, hypertension and diabetes were risk factors for cataract, which increased the risk of cataract by 59.6% and 79.3%, respectively. However, there was no statistical significance after adjusting for age. The difference between the people who were smoking or drinking and those who were not was not significant after adjusting for age. Using multivariable analysis, only refractive error (OR = 1.352; 95% CI: 12.7% -62.2%) was independent risk factor for cataract. The univariate analysis showed that people who had a history of ocular trauma and wore contact lenses had a higher risk of cataract than those who did not, although there was no significant difference. than that in our present study. [5] Our study showed that age is an important risk factor for cataract, which was consistent with other studies, suggesting that cataract may be associated with the natural aging of lens and the long-term exposure to potential risk factors. [6, 7] It has been found that the antioxidants and antioxidant enzymes in eyes will be significantly reduced after 40 years old, resulting in the inability to effectively protect the eyes. Apart from that, the protective pigment 3-hydroxycaninuric acid in the eyes will be converted into phototoxic yellow uric acid, which may do harm to the lens. [8] Refractive error has been proved as an independent risk factor for cataract. A crosssectional study in Singapore showed that myopia (< 0.5d) was closely related to increased incidence of nuclear cataract (OR = 4.99) and posterior subcapsular cataract (OR = 1.34).
[9] In addition, the development of cataract can also lead to refractive error of eyes.
Many epidemiological studies on cataract have demonstrated a correlation between low education level and cataract. [10, 11] In our study, as in other studies, people with higher education were at lower risk of cataract even after adjustment for age. A study in the United States reported that people with high education level had a lower risk of moderate nuclear opacity than those with low education level (OR = 0.64), and also had a significantly lower risk of moderate cortical cataract (OR = 0.74). [2] The relationship between education level and cataract is still unknown, but previous studies have suggested that it may associate with confounding factors, including ocular ultraviolet-B exposure, health status, disease and nutrition. [6] Malnutrition has been proven as an independent risk factor for cataract. [12] The proportion of vegetables rich in antioxidants in the diet of people with low education level was significantly lower than that of people with high education level, and the intake of antioxidants can significantly reduce the risk of cataract. [13] A study by Valero et al. demonstrated that dietary intake of vitamins C, E and selenium were associated with decreased odds for cataract. [14] Daily time of using computers is a potential risk factor for cataract. The age-adjusted prevalence of cataract was found lowest in people who used computers every day for 3-8
hours. This may be closely related to the educational level and occupation of the majority of the elderly in this study. The educational level of people who used computers every day for 3-8 hours was higher than those did not use computers. The risk of cataracts is similar between people who used computers excessively (more than 8 hours a day) and people who didn't use computers, which suggested that excessive use of the eye was harmful to the eye more than other protective effects.
The limitation of the current study was that the cataract patients who had taken measures to avoid possible risk factors after diagnosis were also included in the survey, which may lead to decreasing of the incidence of potential risk factors for cataract and even the opposite results of previous studies.
Conclusions
In conclusion, our study investigated the prevalence of ARC in the Jingan district of Shanghai and analyzed the risk factors for ARC. We provided evidence that a higher prevalence was associated with older age, refractive error, illiteracy and using computers for a long time. Thus, we suggested public health organizations pay attention to raising public awareness of the risk factors for cataract, so as to avoid refractive errors due to excessive use of eyes, delay the onset of cataract and advance the control of the occurrence and development of the disease. 
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